the US military announced a restructuring plan called Base Realignment and Closure (BRAC). Some areas were projected to lose 20 percent of employment, sparking much distress. Previous research shows that stress affects pregnancy and fetal development. This study finds that immediately following the announcement, the mean gestational age in the most affected areas dropped by 1.5 days for a period of one to two months. Births shifted from 39+ to 37-38 weeks, a period linked to health risks. Similar changes appear in birth weight. Local changes in employment and mothers' characteristics do not account for these effects.
I. Introduction
This paper examines the relationship between an economically significant federal policy change and health outcomes at birth through the lens of the prenatal maternal stress literature. Economic researchers in the literature typically study birth weight and gestational age around the time of some event that is obviously stressful, but such research usually has two limitations. First, the event itself, often a natural or man-made disaster, involves substantial physical destruction or economic upheaval. Second, nonstress mechanisms remain a considerable possibility that cannot be easily accounted for. This limitation arises from the combination of the first limitation and the fact that the researcher does not observe the mothers' stress. The present paper addresses primarily the first limitation by examining the mere announcement of a federal policy change with geographically concentrated effects. However, the change itself was to occur with a substantial delay. No physical destruction, disruption, or immediate economic changes accompanied the policy announcement. Consequently, the scope for nonstress effects within a narrow time window around the announcement is quite limited relative to many other papers in the literature. This temporal separation between the announcement and the policy implementation helps to address the literature's second limitation, albeit indirectly and imperfectly. Stress is still not directly observed, and the stress mechanism arises as a kind of residual after other plausible mechanisms are examined.
The policy announcement exploited in this paper results from a major military reorganization process called Base Realignment and Closure 2005 (BRAC 2005) . It is the most Kyle Carlson (kcarlson@caltech.edu) , Division of the Humanities and Social Sciences, California Institute of Technology. recent and best documented reorganization of the US military. The government has conducted five rounds of BRAC since 1988 and shut down hundreds of military sites prior to the enactment of BRAC. BRAC 2005 involved a secretive decision process surrounded by much speculation and anxiety, during which the Department of Defense (DoD) announced a preliminary plan that involved hundreds of military sites throughout the United States. Some major bases were designated for closure or reduction in size, and projected losses of local employment reached as high as 20 percent. However, the implementation of this plan was to begin only long after the announcement and was not certain. An independent commission reviewed the DoD's plan, heard communities' concerns, and ultimately canceled several parts of the plan. This study focuses on May-August 2005, the period starting with the DoD's announcement of its plans and ending with the BRAC commission's final revisions. This period was marked by highly salient uncertainty and much public distress. 1 The announcement's effects are examined using the human capital literature that considers the effects of stress experienced by women during pregnancy. The condition of the baby at birth is important because it predicts the offspring's later life outcomes such as earnings, education, IQ, and pregnancy outcomes in adulthood (Behrman and Rosenzweig 2004; Black, Devereux, and Salvanes 2007; Royer 2009) . 2 We can better understand the intergenerational evolution of outcomes by studying how conditions during pregnancy affect the offspring (Currie and Moretti 2007) . Several studies have shown that disasters and other extreme events can decrease birth weights and shorten pregnancies in the surrounding area (see, for example, Camacho 2008 or Simeonova 2011 . Such findings raise the possibility that stressful events experienced during a critical phase of development might have long-lasting effects on human capital. However, it remains unclear how 1 The effects of government policies are the subject of much economics research. However, less attention focuses on the effects of the decision process during which a potential policy is publicly discussed and announced. When the costs of a potential policy change will be highly concentrated in specific areas, their residents may react to the decision process with a great deal of distress. This stress may affect people's mental or physical well-being before any policy changes are implemented. The relevant situations typically involve large, lumpy, localized projects, for example, US domestic military activities. In many communities military operations make up a major portion of economic activity, which makes these communities especially sensitive to actual or planned changes in military policy. Military spending, Medicare-Medicaid, and Social Security each consume similar portions of the federal budget. However, military spending is relatively concentrated in specific areas, a characteristic that is the subject of its own literature (see Braddon 1995) . For example, as a result of the 2013 budget sequestration, the Department of Defense announced tentative plans to furlough almost all civilian employees for 22 days (Carroll 2013) . These plans threatened to have extremely concentrated, negative effects at places like Newport News, Virginia, where the shipyard for nuclear-powered aircraft carriers employs some 21,000 people. In a high-profile speech at the shipyard, President Obama attributed significant harm to the mere threat of furloughs and spending cuts (Shear and Shanker 2013) . 2 However, the degree of importance of birth outcomes is still a subject of debate (Almond, Chay, and Lee 2005) . stress related to violent and destructive events compares with stress caused by changes in economic conditions. This study helps to fill that gap by relating a stress-inducing announcement about economic policy to birth outcomes.
In addition, this study relates to the research on health and business cycles. Numerous studies report countercyclical variation in health outcomes (see, for example, Ruhm (2003) and other studies by that author). Reports about health at birth are inconsistent. Dehejia and Lleras-Muney (2004) find that higher unemployment is associated with lower risk of low birth weight, because of a mixture of maternal selection and health behaviors. However, birth weight is reported to drop as a result of extreme, negative economic shocks at the household (Lindo 2011) and national level (Bozzoli and Quintana-Domeque 2014) . These contrary results highlight the need to investigate the various aspects of health at birth and economic conditions. In particular, there may be substantial differences between economic changes that are gradual and those that are especially sudden or surprising.
The results presented here show that, in some areas, the BRAC 2005 announcement had effects quite similar to those reported in studies of prenatal stress and natural or manmade disasters. In a few communities that were projected to lose 10-20 percent of employment due to BRAC, the DoD announcement was associated with a significant decrease in mean gestational age. Gestational age trended downward in the months preceding the announcement. A brief, sharp drop in the average gestational age of about 1.5 days occurs in the month of the announcement and the following month. The magnitude of this decrease may seem small relative to the overall length of a normal pregnancy. However, the change in the gestational age distribution occurs at a clinically relevant point. The drop is characterized by a shift in the distribution that moves births from the full-term category (39-40 weeks) to the early-term category (37-38 weeks). The definition of "full term" was set by the American College of Obstetricians and Gynecologists to discourage elective births during the early-term period, which is associated with worse health outcomes at birth (American College of Obstetricians and Gynecologists 2012) and lower cognitive scores later in life (Yang, Platt, and Kramer 2010) . The gestational age results reported herein are robust to alternative specifications of the control group and are supported by auxiliary analyses of individual-level micro-data using using a full-term exposure instrument (Currie and Rossin-Slater 2013) . The effects on the mean birth weight are more difficult to estimate but are consistent with the effects seen in gestational age. These results suggest that researchers and officials should pay greater attention to the negative psychological and health effects of major policy announcements.
Further investigation shows that these effects are unlikely to be explained by economic changes or selection by potential mothers. Unemployment rates show little evidence of a BRAC effect on local economic conditions during 2004-05. The BRAC-affected areas show some evidence of changes in the characteristics of women giving birth, but these changes are generally small in size, in a direction that cannot account for the effect, or temporally inconsistent with the changes in gestational age. Finally, the main results for gestational age and birth weight are affected little by the inclusion or exclusion of demographic control variables and by highly flexible specifications of the control variables.
The next section of the paper explains the BRAC process and findings from previous studies of stress. The following section covers the data and empirical model. Afterwards the results are presented along with a variety of robustness checks.
II. Background

A. S TAT U T O R Y R E Q U I R E M E N T S O F B R A C
The BRAC 2005 process was a major restructuring of the US military in which many military sites were closed or "realigned, " that is, had personnel and functions removed and relocated to other sites. The overall effect was mainly a consolidation of operations rather than a reduction in total military size. The procedures for BRAC are specified in the Defense Base Closure and Realignment Act of 1990. Previous rounds of BRAC were carried out in 1988, 1991, 1993, and 1995, which If so, the secretary must publicly certify the need for BRAC and publish a list of recommended closures and realignments by May 16, 2005 (BRAC 2005b , Appendix C, Section 2914(a)). These recommendations must be made according to two sets of criteria. The military value criteria have four components: (1) the current and future mission capabilities of the Department of Defense for fighting and training, (2) the availability of land, facilities, and airspace at military sites, (3) the ability to accommodate contingencies and mobilization, and (4) the cost of operations and personnel implications. The other criteria are (1) the extent and timing of costs and savings from closures and realignments, (2) the economic impact of changes on communities near military installations, (3) the ability of community infrastructure to support operational changes, and (4) environmental impact, including restoration and waste management. The act instructs the secretary to place higher priority on the military value criteria.
The act also requires the president to nominate, by March 15, 2005, nine members for the Defense Base Closure and Realignment Commission, which are subject to appointment by the Senate (Base Realignment and Closure Commission 2005b, Appendix C, Section 2912(d)). The commission is required to review the list of recommendations published by the DoD and prepare a report on its findings and conclusions, which must be sent to the president by September 8, 2005 . The review process must include public hearings on the recommendations. In addition, the Government Accountability Office (GAO) must assist in the review process by publishing a report analyzing the recommendations by July 1, 2005. The commission's report must include a revised set of recommendations. The commission can modify or strike recommendations that are judged to deviate from the 20-year plan and final criteria. However, new closures and realignments or expansions of realignments require additional procedures, including public hearings and the support F I G U R E 1 . Public attention to the BRAC process Data source: www.google.com/trends. of seven of the nine commissioners. The president must approve or disapprove the commission's recommendations by September 23, 2005.
B. T H E B R A C L I S T A N D R E S U LT S
For this study, the two key BRAC events are the public announcement of the secretary's recommended closings and realignments-commonly called "the BRAC list"-on May 13, 2005, and the final deliberations of the BRAC Commission, broadcast live on August 24-27, 2005. The May 13 announcement was very salient and the subject of great anticipation because the communities near military installations feared reductions in employment following realignment or closure. On May 14, 2005, the New York Times covered the list in a front page story (Schmidt 2005) . Figure 1 shows the intensity of Google searches for "BRAC 2005, " which indicates that attention began to increase in late 2004 and built up to a sharp spike in May 2005. A smaller peak occurs in August 2005, the month of the final vote. During this May-August period, the communities subject to closures and realignments lobbied the BRAC Commission fiercely, arguing that their base should be removed from the list.
The DoD's BRAC list proposed 837 closures and realignment actions. Included were 33 major closures and 30 major realignments. The DoD designates a closure as "major" if the facility has a plant replacement value of at least $100 million.
3 A realignment is designated as "major" if it will result in a net reduction of at least 400 military or civilian personnel at the installation (GAO 2005) . The DoD's designations are not ideal indicators of the local economic impact of BRAC. First, major closures are defined only by the value of the physical plant and in some cases affect a small number of personnel. Second, they do not take into account the size of the installation relative to the local economy. Instead, this study focuses on six actions singled out by the GAO, which publishes many studies to support the BRAC decision process and audits the results of BRAC implementation. For the statutorily mandated report released on July 1, 2005, the Government Accountability Office analyzed the potential negative economic impact of the BRAC actions and found that six areas faced "fairly significant impact" (GAO 2005, 48) . These are the communities associated with (1) Cannon Air Force Base, New Mexico; (2) Hawthorne Army Depot, Nevada; (3) Naval Support Activity Crane, Indiana; (4) Submarine Base New London, Connecticut; (5) Eielson Air Force Base, Alaska; and (6) Ellsworth Air Force Base, South Dakota. The estimated, combined direct and indirect losses of area employment ranged from 8.5 percent to 20.5 percent. These areas (the "GAO-6") are listed in Table 1 . The remainder of the major BRAC actions would have had average employment losses equal to 1.1 percent of the surrounding county's employment. For the remaining BRAC actions the average loss would be just under 0.1 percent.
In five of these cases, the commission modified the recommendation. The commission canceled the realignment of Hawthorne Army Depot and the closure of Ellsworth Air Force Base. Cannon Air Force base was assigned to enclave status, in which it would remain open while a new use was found for it. The closure of Submarine Base New London was reduced to a realignment, and the realignment of Eielson Air Force Base was partially canceled. Only the realignment of Naval Support Activity Crane stood without modification.
C. P U B L I C R E A C T I O N S T O B R A C A S R E P O R T E D B Y T H E N E W S M E D I A
News coverage of the BRAC process frequently reported anxiety, fear, and local efforts to prepare to lobby the commission. Before the announcement of the list, local papers ran headlines like "A Good Navy Town, Submarines Run Deep in Groton's Soul, and So Does Fear for the Naval Base's Future" (Hamilton 2005) . The local paper in Clovis, New Mexico, reported that closure of Cannon Air Force Base could "devastate" the community with over 7,000 jobs lost (Irvin 2005) . Hoax e-mails claiming to leak the list were circulating by late 2004 (Linn 2004) . Some community groups sought to retain law firms for assistance in lobbying the commission (Gargulinski 2005) . Economic impact analyses were also commissioned in order to challenge BRAC decisions on the economic impact criterion (see, e.g., State of Connecticut 2005).
The New York Times, in a front page story, characterized the day of the BRAC announcement by saying, "On military bases across the country and in the communities that depend on them, all the dread and anxiety comes into high focus today, when the Pentagon plans to release a new list of recommended base closings and consolidations" (Semple 2005 were a total of 97,228 women of childbearing age in the GAO-6 areas. Thus, roughly 100,000 women were exposed to the BRAC announcement. The total number of births in these areas during May-June 2005 was 1,147. The implied fertility rate is about 69 births / 1,000 women, which is in the expected range.
for the press conference in which the list would be announced (Hartz 2004) . 4 Residents in the GAO-6 were variously reported to react with "engaged anger, " "denial, " and "shock" (Semple 2005; Hartz 2004 ).
D. P R E V I O U S R E S E A R C H O N S T R E S S
This study's hypothesis depends on two key relationships. First, the announcement of the BRAC recommendations should cause a broad increase in stress levels among residents of the GAO-6. Media reports and data on community lobbying both support this point, and studies discussed below report evidence that people are sensitive to anticipated changes in economic conditions. Second, stress experienced by a woman during pregnancy tends to cause an earlier birth and lower birth weight.
The last point merits highlighting an important caveat. Stress responses may be categorized as physiological or behavioral. The review here focuses on the physiological aspect. However, it is likely that stressful events motivate behavioral responses that are unhealthful, for example, smoking, drinking (Dehejia and Lleras-Muney 2004) , domestic violence (Card and Dahl 2011) , substance abuse, loss of sleep, or unhealthful eating. Results presented in Table 11 in the Online Appendix (http://www.mitpressjournals.org/doi/suppl /10.1162/ajhe_a_00102) do not support a tobacco use mechanism, but a more complete disentangling of physiological and behavioral mechanisms is not possible without additional data. Further investigation is likely to be fruitful, especially innovative data collection on physiology, behavior, and social interactions during stressful economic conditions. Existing research suggests that this is a rich area.
Economic matters are important sources of stress according to representative survey data. In recent surveys by the American Psychological Association (2012), "the economy" is the third most commonly reported stressor, after "money" and "work. " Anxiety levels reported by workers are highly responsive to cyclical changes in labor market conditions (Davis and von Wachter 2011) . Finally, self-reported negative hedonic experience is sensitive to short-term changes in the S&P 500 index (Deaton 2012) . At a finer level numerous studies by health researchers link deterioration of workers' physical and mental health to anticipation of negative workplace events, for example, layoffs, plant closures, and restructuring (Kasl and Cobb 1970, 1980; Hamilton et al. 1990; Ferrie et al. 1995; Grunberg, Moore, and Greenberg 2001) .
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A wide variety of research links stress experienced during pregnancy to effects on fetal development and birth outcomes. The risks of low birth weight and preterm birth are positively associated with self-reported stress (see Copper et al. (1996) ; Dole et al. (2003); and Rondó et al. (2003) for clinical studies with sample sizes on the order of 1,000). The biological mechanisms underlying these links involve neuroendocrine processes, immune/inflammatory activity, and behavior (Wadhwa et al. 2001b (Wadhwa et al. , 2001a Wadhwa 2005; Dunkel Schetter 2011) . Two commonly studied hormones in this context are cortisol and corticotropin-releasing hormone (CRH), which are involved in the physiological stress response and pregnancy. Cortisol is implicated in the "programming" of the hypothalamic-pituitary-adrenal (HPA) axis, a proposed prenatal mechanism that permanently alters physiology with consequences for cognitive, emotional, and physiological health (Welberg and Seckl 2001; Weinstock 2005; Seckl and Holmes 2007; Glover, O'Connor, and O'Donnell 2010) . Aizer, Stroud, and Buka (2016) investigate cortisol using within-mother-between-child variation and report that higher levels predict worse cognitive and health outcomes in the child. Corticotropin-releasing hormone plays a critical role in both the stress response and determining the timing of birth (Erickson et al. 2001) . Some researchers propose that CRH functions as a "clock" that determines the onset of birth (McLean et al. 1995) . Numerous studies positively associate levels of maternal CRH with the risk of preterm birth (see, for example, Hobel et al. 1999; Inder et al. 2001; Wadhwa et al. 2004; Sandman et al. 2006) . Stress can also raise the mother's risk of infection or level of inflammatory processes, which in turn increase the possibility of preterm birth (Wadhwa et al. 2001b ). Finally, mothers experiencing stress may cope by using substances or altering diet (Dunkel Schetter 2011) . These studies are critically important for establishing the biological plausibility of a causal link between stressful experiences and effects on fetal development. The main shortcoming of this line of research in humans is a lack of exogenous variation in stress.
That shortcoming is partially addressed by the research that studies pregnant women who were exposed to an exogenous, stressful event, typically a disaster or similar extreme situation. A variety of disasters have been studied including earthquakes (Glynn et al. 2001; Tan et al. 2009; Torche 2011) (Burlando 2012) , and the September 11, 2001 attacks (Berkowitz et al. 2003; Lederman et al. 2004; Lauderdale 2006; Smits et al. 2006; Eskenazi et al. 2007; Lipkind et al. 2010; Eccleston 2011; Brown 2014) . The designs of these studies are highly variable in terms of the sophistication of statistical methods and origin of data, with some using small, convenience samples and others using comprehensive administrative data. Studies typically report that exposure to extreme events modestly decreases mean birth weight or gestational age and increases the risk of low birth weight or preterm birth.
6 Studies using large administrative data sets have reported birth weight decreases such as 8.7 grams (Camacho 2008 , landmine exposure), 8-19 grams (Eccleston 2011 , September 11, 2001 , in New York City), 5-15 grams (Brown 2014 , September 11, 2001 , outside New York City and Washington, DC), ∼2 grams and ∼30 grams (Simeonova 2011, storms and floods), 51 grams (Torche 2011, earthquake) , and ∼0.3 grams (Deschênes, Greenstone, and Guryan 2009, per day >85
• F). Reported decreases in mean gestational age are typically on the order of one day (see, for example, Eccleston 2011; Simeonova 2011; Torche 2011). However, that approach has a serious limitation. The disastrous event that generates stress also causes substantial physical destruction and economic disruption.
7 Therefore, birth outcomes may be affected by the event through a host of nonstress mechanisms. Damage to infrastructure and supply chains may limit access to food, water, or medical services. Destruction or shutdowns of work sites might limit income for households, and credit-constrained ones may reduce consumption. Households may also shift spending to fund repairs. Women may leave or be forced from disaster-affected areas or may experience an abortion (spontaneous or induced). These influences could introduce selection bias. Some more recent studies address this concern by examining less destructive 6 However, Lipkind et al. (2010) report no difference in mean birth weight and gestational age between pregnant women in the immediate vicinity of the World Trade Center on September 11, 2001, and other pregnant women in New York City more than 5 miles from the towers. 7 Another concern with destructive events is dislocation. Currie and Rossin-Slater (2013) examine that question with a data set that links births to mother identifiers and precise location data. With this data they can use a mother's lagged location to instrument for hurricane exposure during subsequent pregnancies. An instrumental variables approach is also used to correct for the fact that longer pregnancies are more likely to be exposed to a hurricane. The authors report no effect of hurricane exposure on gestational age or birth weight. However, they do find exposure to increase the risk of abnormal conditions. stressors. Black, Devereux, and Salvanes (2016) examine family deaths during gestation. Duncan, Mansour, and Rees (2017) estimate the effect of Super Bowl exposure on the probability of low birth weight. Like those papers, the present study examines a stressor with minimal physical effects. BRAC involves no destruction, and birth outcomes are studied within a narrow window around the announcement before any significant changes can be implemented.
Additionally, this paper ties the prenatal stress literature to research on economic changes and birth outcomes. Researchers report a surprising mix of "hidden, " healthrelated benefits and costs of economic changes. Dehejia and Lleras-Muney (2004) report a countercyclical relationship between economic conditions and birth outcomes in the United States. Babies conceived when unemployment is high are at lower risk of low birth weight. However, Bozzoli and Quintana-Domeque (2014) study Argentina during 2001-03 and report that low economic activity in the month of birth predicts a lower birth weight. However, the effects of economic conditions are strongest in low-education women. The high-education women appear to be sensitive only to economic conditions in early pregnancy. Lindo (2011) finds evidence that a man's displacement from work can negatively impact the birth weight of his wife's baby. Unlike the economic changes in those studies, the BRAC announcement is a tightly circumscribed economic change. That narrowness helps us better understand the channels through which economic change can influence health. In that regard, the present study is most similar to Carlson's (2015) study of mass layoff announcements and birth outcomes.
Finally, this study does share an important limitation with most others in this literature. There is no direct measure of mothers' stress available. Therefore, the stress mechanism is supported by description of the context and elimination of other plausible mechanisms. The advantage of the present study over many others is that physical disruption of infrastructure or services is not a plausible alternative mechanism.
III. Data and Model
A. B R A C D ATA
The BRAC process is heavily documented. The DoD's main report is a volume of about 650 pages, while 11 additional volumes provide supporting documentation (US Department of Defense 2005a Defense , 2005b Defense , 2005c . BRAC actions would have affected 449 sites such that the effect on area employment would be nonzero on net. 8 The BRAC Commission's report is over 700 pages and indicates all changes to the DoD's original list (Base Realignment and Closure Commission 2005a, 2005b) . The last key document is GAO report 05-785 (GAO 2005) , which identifies the major closures, major realignments, and the GAO-6 sites.
B. C O M M U N I T Y LO B B Y I N G D ATA
There are two separate sets of data on community lobbying: web comments and postal letters. The web comments were obtained from the site BRAC.gov, which was created by the BRAC Commission. Members of the public were able to submit anonymous, public comments at this site without charge. The comments were submitted in 2005 between May 21 and September 16. A total of 13,249 comments are posted at the site. Commenters were able to fill in a field specifying the base on which they were commenting, and about 89 percent of the comments contain this information. The analysis focuses on a subset of 5,884 messages that meet the following criteria: (1) the comment was associated with one of the 444 domestic installations on which the BRAC list had a net personnel effect, (2) the comment was submitted before the commission's final votes on August 24-27, and (3) the comment was not associated with a set of nine bases that were added to the list by the commission in July. Data on lobbying via postal letter were derived from an archive of BRAC documents. The commission scanned and archived all documentation, including letters sent from community members. Metadata on these files is maintained by the University of North Texas Digital Library. These metadata files were used to estimate the number of letters sent by members of each community. 10 The analysis includes the 157,661 letters that met the same selection criteria used for the web comments.
C. N ATA L I T Y D ATA
The data on births come from the National Center for Health Statistics at the Centers for Disease Control (CDC). Almost all births in the United States are recorded in this data set. The key variables are the birth weight (BWT) in grams, the gestational age (GA) in weeks, the month of birth, and the mother's county of residence. For the purpose of this study, births are assigned to the county in which the mother resides, rather than the county of birth, so as to capture the effect of the mother's environment. Births meeting the following criteria were included: (1) the birth was a singleton, (2) the mother resided and gave birth within the same state, and (3) the mother was 18 to 45 years of age. If a record had a missing value in the birth weight, gestational age, plurality, or location variables, then it was dropped before analysis.
Summary statistics of the birth data appear in Online Appendix Table 7 . Several differences appear between the GAO-6 and control areas. Births in the GAO-6 are more likely to be to non-Hispanic white mothers. These mothers are slightly younger and more likely to 9 These bases were actually on the original list, but the commission voted on July 19 to make the effects more negative. For example, Naval Air Station Oceana was changed from a minor realignment to a major closure (Defense Base Closure and Realignment Commission 2005). 10 Standard text-processing techniques were used to process metadata entries such as "Community Correspondence -214 Individual Letters from Cannon AFB" and "2005 BRAC Commission. " However, in some cases the exact number of letters could not be determined. These cases were counted as one letter. The responses likely contain some measurement error, but this appears to be small. For example, the data contain 125,699 letters from the Niagara Falls area, and local news coverage on the letter campaign reported that more than 123,000 letters had been sent by August 16, 2005 (Buckley 2005 ). be married. The education distribution of mothers in the GAO-6 is more tightly clustered around high school and some college. Finally, births in the GAO-6 have a higher mean weight, by about 44 grams, and gestational age, by about 0.12 weeks.
D. A D D I T I O N A L D ATA
The county-by-month-level unemployment data come from the Local Area Unemployment Statistics (LAUS) program. County-level military employment data are provided by the Bureau of Economic Analysis. Population estimates for July 1 come from the US Census and National Cancer Institute/SEER.
The analysis estimates how county-level mean birth outcomes respond to the BRAC process rather than how individual-level outcomes respond to exposure in different trimesters of pregnancy. Thus the approach here is more like that of Currie and Schmieder (2009) . The main reason for adopting this approach is that the BRAC effect is not necessarily confined to the announcement on May 13, 2005. That event is of primary interest, but there is also anticipatory stress before the announcement and the committee's decision in August. These various influences are difficult to disentangle. For example, pregnancies exposed to the May announcement in the second or third trimester were also exposed to anticipatory stress before the announcement. However, for the sake of comparison with the related literature, the Online Appendix does include results from individual-level exposures in the three different trimesters. Those results include estimates using the counterfactual fullterm pregnancy instrument proposed by Currie and Rossin-Slater (2013) .
To estimate how birth outcomes respond to the BRAC announcement, this study uses a linear model with county fixed effects. The mean birth outcome Y i,t for each county i and month t is modeled by The age categories are "less than 20, " "20 to 24, " "25 to 34, " "over 34, " and "missing. " The race and ethnicity categories are "Hispanic, " "white, " "black, " "other, " and "missing. " The educational attainment categories are interacted with the treatment group so that the treatment effect estimates are not biased by differences in seasonal patterns between the groups. This specification is strongly supported by tests of the restriction that the seasonal patterns are equal in the two groups.
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The key parameter is β 5 , which gives the average effect of the BRAC announcement on birth outcomes in the GAO-6 during May-August 2005. The corresponding estimate along with those for the other five periods of interest are reported in the Results Section. The regressions weight each cell by the number of births it contains. The cluster-robust covariance estimator is used to allow for within-county correlation in i,t . The model is estimated on data covering 2000-05. Therefore, the "omitted" category in the regression tables is birth during 2000-03. The counties used are discussed below and specified in the tables.
The results of the specification above are reported primarily in Table 5 . Alongside those results are estimates from a modified specification that replaces the binary treatment indicators with scalar treatment variables that represent the portion of the working-age population expected to be affected by the BRAC actions. That is, the indicator T τ i,t is replaced by an analogously structured variable W τ i,t = 100× (expected number of workers affected by a BRAC action in county i) / (working-age population of county i) × G −1 . The scaling factor G is applied for interpretability of the results. It is the average percentage of the working-age population affected by BRAC in the GAO-6 counties, which is about 11 percent. Three control groups are used in the analysis. The baseline control group is the 1,646 counties that were not affected by any major BRAC action. 13 The military control group is the set of 56 counties where military employment made up 5-25 percent of employment in 2004. Finally, the states control group includes only the 240 counties in the same states as the GAO-6 areas. These last two control groups allow for a comparison with areas that may be more similar to the treatment regions. The most notable demographic difference between the areas may be that the mothers in the GAO-6 are on average younger, whiter, and more likely to have only a high school diploma. The high proportion of white mothers is particularly striking at 72 percent versus 58 percent for the entire set of births and 60, 46, and 64 percent in the baseline, military, and states control groups, respectively (see "less than high school, " "high school, " "some college, " "college or higher, " and "missing. " The marital status categories are "married" and "not married. " The categories for total birth order are 1, 2, 3, 4, 5 or more, and "missing. " Tobacco use variables are not included in the main results because they are reported irregularly across states and over time. These self-reported variables are also generally suspected to contain significant measurement error. Nevertheless additional results reported in the Online Appendix show that inclusion of tobacco use variables has no substantial effect on the results. The variables included are "nonsmoker, " "smokes 1-5 cigarettes per day, " "smokes 6-10 cigarettes per day, " "smokes 11-20 cigarettes per day, " "smokes 21 or more cigarettes per day, " "smokes an unknown amount, " "smoking status unknown, " and "smoking variables not reported. " 12 The p-value from the seasonality interaction test (SIT) is reported in the regression tables. 13 Louisiana and Mississippi were excluded because of Hurricane Katrina making landfall on them during the study period. Table 7 in the Online Appendix). This pattern is consistent with 2000 Census data where the overall population was 75.1 percent white and the GAO-6 counties were 84.1 percent white. The differences are mainly due to the white percentages in the GAO-6 counties in Connecticut (87), Indiana (98.9), and South Dakota (86.7). Another notable difference is that the percentage of mothers aged 20-24 is higher in the GAO-6 (30 percent) and military control group (29 percent) than in the overall data set (26 percent). This pattern may be related to the higher percentage of mothers with exactly a high school education in the GAO-6 (37 percent) and military control (34 percent) compared with the full set of births (31 percent). Women who continue schooling after high school are likely to delay childbirth. Further discussion of demographic differences in the context of the estimated effects is presented in the section on the results for gestational age. Based on the LAUS data, during the period 2000-05, the average unemployment rate in the GAO-6 area was a relatively low 4.2 percent, probably owing to the economic influence of the dominant military sites. In the baseline, military, and states control groups the rates were 5.3, 4.8, and 4.7 percent, respectively. Additional discussion of unemployment rates is presented in section IV.B. For the three control groups the average labor force participation rates were 65, 63, and 67 percent. In the GAO-6 the rate was 69 percent. Therefore, the GAO-6 most resembles the states control group in terms of basic labor market indicators. The states control group should also resemble the GAO-6 more geographically and climatically.
The model focuses only on short-term effects through 2005 because an analysis over a longer term would require an investigation of much greater scope. BRAC actions began to be implemented in 2006, so analyzing longer-term effects would require considering additional changes in military operations, economic conditions, and demographics. However, in the interest of completeness, results for 2006 are available upon request.
IV. Results
A. LO B B Y I N G I N T E N S I T Y I N T H E G A O -6
I use data on community lobbying to independently check whether the GAO-6 areas reacted unusually strongly to the BRAC list announcement. Both measures of lobbying intensity are far more intense in the GAO-6 than in other areas. Incidence-rate ratios from negative binomial models appear in Table 2 . These results show that the rate of web comments, where area population is the denominator, was about 600-900 times higher in the GAO-6 relative to areas with minor BRAC actions, while the rate of postal letters was 10,000-50,000 times higher. Compared with areas with a major loss, the GAO-6 areas sent roughly 100 times more web comments and 50-100 times more postal letters. The GAO-6 effects increase after adding controls for urban population, military employment, and area income. The estimated effects of these controls show a striking consistency across both web comments and postal letters. More urban areas are associated with less lobbying, as are areas with higher military employment. 14 14 This result may seem counterintuitive, but members of the military have relatively little stake in BRAC. They frequently relocate to new bases regardless of BRAC. Thus, they have little reason to lobby.
TA B L E 2 . Estimated citizen lobbying intensities from BRAC-affected areas
Web comments
Postal letters 
B. U N E M P LO Y M E N T R AT E S
Employers in the GAO-6 areas might have reacted to BRAC by slowing hiring or laying off workers. The unemployment data provide little evidence of this effect. Online Appendix Figure 4 plots the unemployment rates in the two areas. The figure shows that unemployment in the GAO-6 was lower throughout the study period by approximately 1 percentage point. However, the gap between the two areas grew after the 2001 recession and then steadily shrank. 15 To account for that approximately linear change in the gap from 2002 onwards, the unemployment models in Table 3 are estimated on the 2002-05 data and include group-specific linear trends. The coefficients represent difference-in-differences estimates after detrending and are intended to test for sharp, BRAC-related changes in the unemployment gap. The coefficients show a fairly smooth negative drift, of about half a percentage point over 2004-05, due to some nonlinearity in the unemployment rate gap over time, but the coefficients are not significant at conventional levels. Most importantly, there is little change in the unemployment rate gap during 2005. However, the birth outcome results will reveal a sharp reversal within 2005. If anticipation or the consequences of the BRAC announcement had increased unemployment in the GAO-6, then we would expect the coefficients to trend or jump towards zero as the gap closed. However, the coefficients show a downward trend with time. Overall, these results show little evidence of unusual changes in employment activity in the GAO-6.
C. B I R T H O U T C O M E S
c.1. pretreatment trends. Online Appendix Figure 5 shows that the pretreatment trends in gestational age provide a suitable basis for a difference-in-differences 15 The militarized areas may have been insulated from the business cycle.
TA B L E 3 . Effects of the BRAC announcement on unemployment in the GAO-6
(1) strategy. The mean gestational age decreases by about one day over the period 2000-04 in both the GAO-6 and the control region. 16 To provide support for the difference-indifferences identifying assumption, I tested and could not reject the hypothesis of a common trend during the periods 2000-03 and 2000-04. 17 The evidence of a common trend becomes somewhat stronger after adjusting the means for variation related to mother covariates. 18 However, the mean birth weights in the two areas diverge over the period 2000-04. This makes estimation of the effect on birth weight more problematic, which is discussed further below. The birth weight models attempt to adjust for the diverging 16 The downward trends in gestational age and birth weight are well known but cannot be fully explained by changes in demographics or obstetric practices (Donahue et al. 2010) . 17 The test uses the null hypothesis that the five differences in means, {MeanGA GAO-6,y − MeanGA control,y : y = 2000, 2001, . . . , 2004}, are all equal. These Wald tests use coefficients estimated using only data for the relevant time period. 18 Plots of adjusted means are available upon request. Adjustments are made by computing the estimated conditional expectation with all mother covariates held at the sample mean. The estimates are obtained from the same models used in the main analysis but omitting year 2005 data. pretreatment trends by including quadratic time trends. The gestational age models omit these trends, but results when including quadratic trends are available in Table 8 in the Online Appendix. These results show the same general pattern, although the coefficient estimates are shifted somewhat negatively and the standard errors are substantially larger. The trend problem is even more severe for other outcomes such as the proportion of low birth weight or preterm, so these auxiliary outcomes are not included in the analysis.
D. S E L E C T I O N
The means of gestational age and birth weight are influenced by the demographic composition of mothers. The models used to estimate the effect of BRAC on birth outcomes include controls for the characteristics of the mothers. In addition, robustness tests in the main results show that the estimates are insensitive to the exact specification of the controls. Nevertheless, this subsection presents several analyses of mothers' observable characteristics in order to explore the possibility of selection. These checks show that changes in the composition of mothers are unlikely to explain the decrease in gestational age and birth weight. The regression models and hypothesis tests presented here follow the general structure of those in the main Results Section below. Data are aggregated in the same way and changes in each of the three periods of 2005 are estimated.
The first check is to estimate a model of the birth rate. The estimates from a Poisson conditional fixed-effects model are displayed in the last column of Table 4 . The results show little evidence of changes in the birth rate, and the three-period equality test does not reject the hypothesis that the January-April, May-August, and September-December coefficients from 2005 are equal. 19 These results leave little room for women to select out of giving birth in the GAO-6 on net.
Additional checks for selection are implemented by estimating models of the proportions of mothers falling into various demographic categories. These models are like those used for the main results below but exclude mothers' demographics as controls. Such checks were run for a variety of characteristics including age categories, educational attainment, marital status, and smoking status. The results are presented in Table 4 and the Online Appendix. The mothers' characteristics show some evidence of changes over 2004-05, but these changes appear unlikely to explain the changes in gestational age and birth weight. The magnitudes of the demographic changes are small, and the period-toperiod timing of the changes in demographics does not match well with changes in gestational age. Finally, these demographic results are sensitive to the specification of the control group, whereas the main results are quite robust.
For example, during 2005 and especially the crucial May-August period, there is evidence of a moderate increase in the percentages of mothers who are white and married. Comparing the three race/ethnicity columns suggests that births shifted from Hispanic and black mothers to white mothers. This shift appears unlikely to account for the gestational age results because on average births to white mothers and Hispanic mothers have similar gestational ages. Births to black mothers have significantly lower gestational age
TA B L E 4 .
Effects on mothers' characteristics: Age, race, education, marital status than the two other groups, and births to married women tend to have higher gestational ages. 20 Finally, marriage tends to have a positive effect on gestational age. The education results in Table 4 suggest that the mean educational attainment of mothers in the GAO-6 decreased during 2005 with a shift from college education to high school and partial college. This change would tend to decrease the mean gestational age, but the effects are quite small at about 1-2 percentage points. More importantly, the pattern of education changes does not match the pattern of gestational age changes. The proportion of college-educated mothers remains depressed throughout 2005, but the gestational age was depressed only during the first two periods of the year and elevated in the last period. In addition, the decrease in college education is greatest during January-April 2005, with an estimate of −1.87 percentage points, and then rises to −1.03 during May-August 2005. However, the gestational age decrease was greatest during the May-August period. Furthermore, if the model is estimated using the military control group, then the decrease in the proportion of college-educated mothers is substantially smaller and not statistically significant. In contrast, the gestational age effect of BRAC appears larger when switching from the baseline to military control group. Finally, in the individual-level models there is no significant association between the mother's education and third-trimester BRAC exposure. Other variables were similarly investigated, including weight gain, prenatal visits, birth method, tobacco use, and birth order. Like the results discussed above, these additional variables overall do not exhibit patterns of changes that can explain the decreases in gestational age and birth weight. Table 5 . In each of the five models, there are six estimates, which correspond to the six four-month periods of 2004-05. Across all models the pattern is a decrease in gestational age that is strongest in May-August 2005, followed by an insignificantly positive effect after August 2005. The first column shows results using the baseline control group. In 2005, the January-April and May-August effects reach −0.42 (SE = 0.27) and −0.60 (SE = 0.20) days, respectively. However, the September-December effect is +0.31 (SE = 0.24) days. Below the regression estimates is the p-value of the equality test, which has the null hypothesis that the three effects in 2005 are equal but not necessarily equal to zero. Thus, the test has some robustness to a violation of parallel trends. The test strongly rejects that the three coefficients are equal. In addition, note that the coefficient estimates do not change monotonically over time. The mean deviation test is designed to test for a linear relationship among the three coefficients. The null hypothesis is that the May-August 2005 effect is equal to the average of the January-April 2005 and SeptemberDecember 2005 effects. This test also rejects strongly as seen in bottom of Table 5 .
Columns 2 and 3 show that the pattern of results is robust to the use of plausible, alternative control groups. The alternate control groups give statistically significant MayAugust 2005 estimates in the range of −0.59 to −0.74, an interval that includes the estimate obtained from the baseline model. The equality and deviation tests are rejected in 20 The relationship between these demographic variables and birth outcomes is consistent with the literature. The regression results are available from the author upon request. 21 These "placebo" regressions are not reported, but are available upon request.
TA B L E 5 .
Estimated effects of BRAC list announcement on gestational age and birth weight Notes: Models with a "binary" treatment type show difference-in-differences estimates displayed where the treatment consists of being in the GAO-6. The "scalar" models are analogous, but the treatment variable is the percentage of the working-age population expected to be affected by the BRAC actions. The effect is scaled to represent the average percentage in the GAO-6 (11 percent). Standard errors, in parentheses, are clustered by BRAC-defined economic areas. All models include year and calendar month-by-treatment group indicators. a
both cases. Additionally, in these two alternative models the deviation of the May-August estimates from the two surrounding estimates is even larger than in the case of the baseline control. These results are worth considering further in the context of the observable characteristics of the births in these groups, which are presented in Table 7 in the Online Appendix. Across the three control groups the child characteristics are all very similar. The GAO-6, however, has a higher average birth weight and gestational age. Looking at the mothers' characteristics, the GAO-6 group is on average younger, more non-Hispanic white, and less schooled. Comparing the three different control groups across characteristics, the GAO-6 is usually more similar to the military or states control groups than to the baseline group. The states control group is the closest to the GAO-6 in terms of race and ethnicity. The military control group is most similar in terms of schooling. In terms of age and medical characteristics either the military or states group is the closest to the GAO-6 group. If we believe that the estimated effects of BRAC in the GAO-6 are related to the observable characteristics of the births, or unobservable but correlated characteristics, then contrasting the GAO-6 with a more similar control group, such as the military or states groups, should diminish the size of the effect. However, by comparing the regression results from the baseline control group with the two other control groups, we see that, if anything, the size of the BRAC effect appears larger. Therefore, it is difficult to account for the decreased gestational age in May-August as the result of differences in demographics between the GAO-6 and other areas. An additional check shows that the gestational age estimate is fairly insensitive to the specification of the demographic control variables. The May-August 2005 estimate of the decrease in gestational age is −0.52 (SE = 0.25) when demographic controls are omitted. Including the controls results in the estimate of −0.60 (SE = 0.20) discussed above. Finally, a highly flexible specification, interacting the demographic controls with indicators for treatment group, calendar month, and year, results in an estimate of −0.57 (SE = 0.23). These robustness results are available in the Online Appendix (Table 9 ).
22
The results from the scalar specification on the military and states data sets are presented in columns 4 and 5 of Online Appendix Table 9 . 23 As discussed in the previous section, the results are scaled so as to be approximately comparable with the binary treatment specification. The coefficient estimates for the May-August 2005 effect are −0.33 and −0.43 for the two models. These are similar in magnitude to those of the binary specification although slightly smaller. This estimate does not reach statistical significance in the military data set, which has the least amount of data. However, the estimate is significant in the states data set. Overall, the temporal pattern of results in the scalar models is similar to the binary models. The negative estimate in May-August is followed by a postive but nonsignificant estimate in September-December.
Returning attention to the binary treatment model shows that the May-August 2005 estimate is statistically robust across all control groups (columns 1-3), but the results suggest that gestational age was already trending downward before May 2005. The trend can be seen to start in late 2004, which suggests that something was influencing gestational age in the GAO-6 areas before the announcement in May 2005. One possibility is a change in economic conditions. This topic is considered further below, and the unemployment rate data do not reveal any significant changes over 2004-05. Another possibility is selection or migration by potential parents, also considered in more detail below. The results do not show coincident changes in the characteristics of mothers giving birth during 2004-05 or in the number of births. Finally, there is the possibility that the decrease in gestational age is due to a process of anticipatory stress that built up and peaked just after the BRAC list was announced. The coefficient estimates on the gestational age effects steadily decrease and appear to be part of a single process that reaches a peak and terminates in May-August 2005. Gestational age then abruptly returned to a baseline level. An anticipatory stress process is consistent with the local press reports discussed above, which indicate a significant amount of anxiety before the BRAC announcement. However, this explanation also requires that the GAO-6 areas were affected more severely than other military areas. Unfortunately there are no data on beliefs about the relative likelihood of different military sites being assigned to the BRAC list. Research on BRAC or other policy changes should consider the possibility that medical or physiological data might reflect aggregate beliefs about the likelihood of stressful future events.
d.2. main results for birth weight.
The results for birth weight must be interpreted with caution because, as shown in Figure 5 in the Online Appendix, the pretreatment trends diverge. Table 5 displays regression results analogous to those for gestational age, but these birth weight models include treatment group-specific quadratic time trends. This functional form appears most plausible in Table 5 . The estimated coefficients are plotted in Figure 2 These estimates reveal that the decreased gestational age in the May-August period is actually concentrated in just May and June. The mean gestational age was decreased by about 1.5 days in the month of announcement and the following month. The acute effect of the announcement must have occurred within about two weeks of May 13 because no effect is evident in April. Further, the effects in May and June are almost equal. This strong effect precisely in the F I G U R E 2 . Estimated gestational age effects by month period just after the announcement provides strong support for a stress-induced decrease in gestational age. Finally, at the end of August a substantial portion of the BRAC actions affecting the GAO-6 areas were canceled. This "good news" may have had a brief protective effect on birth outcomes, as suggested by the positive September estimate with a magnitude of one day. However, there is little research on the effects of positive information, so this result should be viewed tentatively.
d.4. distributional effects on gestational age. The BRAC effects were most concentrated in May-June 2005, so the last level of analysis focuses there. The previous results suggested that this period was associated with a 1.5-day drop in the average gestational age. This decrease may seem relatively small, but it reflects a change in the gestational age distribution that is concentrated around the clinically important 39-week threshold. I investigate the change by studying the gestational age distribution among births in just the GAO-6. The approach is to compare the distribution during March-April ("period 1") with that during May-June ("period 2"). These two distributions are compared by constructing a gestational age histogram for each period and then subtracting the histograms pointwise. This exercise is first done for the data from 2000 to 2004. The results are plotted in the broken line on Figure 3 . The broken line is interpreted as showing the typical shift in the gestational age distribution occurring from period 1 to period 2 during the non-BRAC years. A flat line at zero would indicate that the distributions in the two periods are typically identical. The line shows variation, which likely arises from seasonal forces. 24 The annotated point at 38 months (−0.01) shows that a systematic shift does occur: During 2000-04 the percentage of births occurring at 38 weeks decreased by 1 percentage point between period 1 and period 2 (on average). The overall pattern in the broken line indicates that typically period 2 sees a shift towards more births in the 39-and 40-week bins (full term) and fewer in the 37-and 38-week bins (early term). The solid line 24 When the line is plotted for each year individually, a common pattern appears.
F I G U R E 3 . Effects on the gestational age distribution in the GAO-6
plots the results for this exercise applied just to the data from 2005. 25 The annotated point at 38 months (0.028) indicates that in 2005 the transition from period 1 to period 2 was opposite to the typical pattern. The percentage of births occurring at 38 weeks increased by 2.8 percentage points. Overall, the 2005 series shows large, positive values at 37 and 38 weeks but negative values at 39-42 weeks. This pattern suggests that the 1.5-day decrease in the May-June average represents a shift in births from 39+ weeks' gestation to 37 and 38 weeks, which are regarded as early-term births. Conservatively taking zero change as the baseline, we can make a simple calculation suggesting that the early-term bins gained about 48 births as a result of the BRAC announcement.
relative to those found in other areas. I conducted a randomization inference test similar to that discussed by Bertrand, Duflo, and Mullainathan (2002) and Donohue and Ho (2007) . This test holds all covariates constant except for the BRAC treatment variables, which are randomly assigned to other areas. After random assignment, the effects of the randomly assigned treatments are estimated. Under the sharp null hypothesis of no treatment effect in every unit, repetition of this procedure N times delivers an estimate of the randomization distribution of the test statistic of interest, {t n : n = 1, . . . , N}.
27 Observing an extreme test statistic relative to the randomization distribution provides evidence against the null hypothesis.
This test is constructed such that it parallels the research design and incorporates information about the treatment assignment mechanism. Intuitively it answers the question, "If many researchers conducted studies of BRAC by randomly choosing six counties with a large military presence and then conducted the usual analysis, what would be the distribution of results?" In each realization of the test, the placebo treatments are randomly assigned so as to create a group of six counties that are similar to the GAO-6. These random groups are drawn from the set of 62 counties where military employment made up 5-25 percent of local employment. 28 The test statistic used is the t-statistic on the May-August 2005 effect, the same statistic used for inference in the conventional analysis. If the BRAC list announcement truly has no effect, then the observed t-statistic is unlikely to be unusual relative to the randomization distribution. Finally, one additional step is included to address the problem of pretreatment trends and the difference-in-differences identifying assumption. Some randomly formed treatment groups do not share a common trend with the control group. Ignoring this problem would cause potentially severely biased estimates to enter the randomization distribution. To address this problem, the random groups are filtered through the parallel trends test used elsewhere in the paper. Each realization is only included if this test has p > 0.05 over 2000-04. 29 A total of 5,000 randomizations were attempted, which yielded 922 statistics after filtering. The p-value on the May-August 2005 estimate had a 95 percent confidence interval which fell entirely below 0.05, thus satisfying a simple stopping rule. A histogram of these realizations appears in Figure 7 (in the Online Appendix). The observed t = −2.91 has a one-tailed p-value of 0.027. Thus, the real result was unlikely to be generated under the null hypothesis of no BRAC effect. The equality test of the three key coefficients is also rejected under the randomization implementation with a p-value of 0.014. The JanuaryApril and September-December coefficients, however, are not significant at conventional levels. These additional results are plotted in the Online Appendix. a mother can be exposed at different points in pregnancy. The effect of exposure is estimated using linear probability models with binary variables corresponding to exposure in the three trimesters of pregnancy. Estimates are obtained using ordinary least squares and the full-term instrument proposed by Currie and Rossin-Slater (2013) .
The individual-level results (see Online Appendix Table 11 , panels A-C) are consistent with the analysis on aggregrated data. Those results show changes in birth outcomes concentrated during a one-to two-month period after the BRAC announcement and among births at 37 weeks or later. Such births would have been exposed to the BRAC announcement during the third trimester. In the individual-level regressions, exposure to the BRAC announcement in the GAO-6 during the third trimester is associated with a decrease in gestational age of about one day (see panel A). The corresponding effect on the probability of preterm birth is positive but does not reach statistical significance in the instrumented model (see panel B). This finding is consistent with the distributional analysis above where the decreases in gestational age are a result of births shifting downward to 37-38 weeks, which is still above the conventional preterm threshold. The estimated effects on birth weight are negative but not significant at conventional levels. However, the models do show a link between third-trimester exposure and increased risk of low birth weight (see panel C).
These results also reveal potentially surprising effects associated with exposure during the first trimester. The individual-level models for mean gestational age and probability of preterm birth suggest a significant increase in gestational age due to BRAC exposure during the first trimester. The point estimates of the effect on the mean gestational age range between 0.45 and 0.53 across the specifications. The corresponding births would occur during November 2005 through March 2006. This result is again consistent with the previous regression results, which show a recovery of gestational age during the September-December 2005 period relative to the decrease immediately following the BRAC announcement in May. This pattern is visible in the graphical time series of month-by-month estimates (Figure 2 ). This first-trimester effect would share any mechanism possibly responsible for the September-December increase in gestational age. One candidate is that exposure to BRAC early in pregnancy induced some selection, either away from births with a lower expected gestational age or towards ones with a higher expectation. The birth rate model in Table 4 shows an insignificant increase in birth rate during September-December, which is evidence against negative selection-lost pregnancies or migration. The mechanism for positive selection is less clear as there is less scope for selecting into pregnancy over this time frame. The demographic regressions in Table 4 do not show any clear patterns of selection in observable characteristics that would account for the results. One other possibility raised tentatively above attributes the increased gestational age to the news that many of the negative BRAC actions were canceled or reduced in August. In that case the first-trimester effect would simply be reflecting that the same births were exposed to a positive effect in the third trimester. Overall these effects highlight a challenge in using individual-level models with trimester of exposure in an event studylike context. It is difficult to disentangle the effects of an event early in pregnancy from any other consequences of that event, which will usually have about six to nine months to manifest themselves.
Estimates of selection effects on mothers' characteristics are also consistent with the selection results discussed in the aggregate data models, showing a nonsignificant shift towards relatively more white mothers. No significant effects are found on obstetric procedures, mother's age, or reported tobacco use. However, exposure to the BRAC announcement in the second trimester is associated with an increase in the risk of meconium staining of about 2 percentage points. This effect is close to that reported by Currie and Rossin-Slater (2013) . However, unlike the present study, they also found an effect of exposure in the third trimester. Overall, the individual-level results tell a story that agrees with the aggregate results. The mean gestational age in the GAO-6 decreased sharply among pregnancies that were far along at the time of the announcement. There is some evidence of a decrease in birth weights and little evidence of other changes that would account for the decreased gestational age.
E. E F F E C T S B E Y O N D T H E G A O -6
The GAO-6 areas represent a small portion of those affected by BRAC. Other areas that were targeted by major closures or realignments may have experienced similar stressrelated effects. However, we should expect, based on the background research presented above, that the effects would be substantially smaller, if they exist at all. A supplementary analysis here shows at best weak evidence of small negative effects on gestational age when the treatment group is defined to include more areas. To examine other areas, I use the same models as in the main analysis but with redefined treatment groups. The results are presented in Table 8 (in the Online Appendix), columns 3-8, and overall show little evidence of effects when the definition of treatment is expanded. Column 5 shows estimates of gestational age when a county is defined as treated if it contained a military site that was assigned to undergo a "major closure" or "major realignment" as defined by the DoD. The gestational age effect coefficients are positive in all three periods of 2005 but suggest a slightly lower age during the May-August period. However, the three-period equality and deviation tests do not reject. When areas with minor BRAC actions are included in the treatment group (column 5) the results overall look similar. Analogous models for birth weight are presented in columns 7 and 8. These results also show that the already more tenuous birth weight estimates are diminished when more areas are added to the treated group. Overall these additional models do not provide for sharp conclusions other than that the evidence of any effects is reduced when the treatment group is expanded to include areas where BRAC effects are expected to be weak.
V. Conclusion
In May 2005 the Department of Defense announced plans to close or shrink military sites across the United States. In six communities that were expected to experience serious losses of employment as a result of the policy change, the announcement was met with much anxiety and distress. In these areas, the mean gestational age decreased by 1.5 days for a period of one to two months following the announcement. This decrease was driven by a greater risk of early-term birth, a factor that predicts decreased cognitive function and higher risk of childhood and adult mortality. The mean birth weight showed changes that are consistent with the decreases in gestational age. A smaller decreasing trend in gestational age appeared in the months before the announcement. Alternative models were estimated that treat the BRAC announcement as a point source of stress exposure for individual pregnancies. These results are consistent with the aggregate results and are robust to the use of the full-term instrument proposed by Currie and Rossin-Slater (2013) . The effects on birth outcomes are not accounted for by changes in unemployment rates or demographic features of the mothers in the BRAC-affected areas during 2004-05.
This result suggests that policy announcements can have substantial effects in areas where many people expect to suffer losses from the policy change. In addition, anxiety about impending economic changes may be revealed by medical or physiological changes in the relevant population. This study focused on areas where effects were concentrated, but there are also people working in relatively small sites who may fear being furloughed or having their workplace closed. It is unclear how these isolated workers will differ. They might be less distressed by announcements if they believe that they can easily find another job in their area. They might also be less affected if the results of this study depend on social interactions to amplify distress. However, social interactions might also provide a protective effect, which would make isolated workers even worse off. These questions can only be addressed with additional research using individual-level data.
Nevertheless, these results are highly relevant because many policy changes and business decisions have strongly concentrated effects. As shown here, the mere announcement of a policy is followed by responses similar to those seen following disasters. In addition, the health effects are unlikely to be restricted to just birth outcomes, so further research on additional outcomes would be valuable. Cardiovascular and mental health variables are likely candidates. Officials in areas facing strong impacts from policy changes should be cognizant of health effects. They may want to provide interventions to help employees or citizens manage stress levels and maintain healthful behaviors during uncertain times.
